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Abstract

Prior authors have revealed that pikas have seen recent drastic population
declines. Several reasons have been proposed to explain the decline in population
of the mammal, including the increase in global temperatures. Global warming,
through both direct (mostly higher temperatures) and complicated causes (such as
decrease in precipitation) have been proposed as the main reasons for the apparent
decline of the small herbivore. This paper will analyze many arguments presented
to explain the recent decline of the pikain the context of global climate change.

Introduction, Description and Habitat

“Pika’ is the name applied for any animal of the family Ochotonidae. This family is within the
order Lagomorph, which includes other rabbits and hares (pikas are not rodents). The family
includes approximately 25 species (Myers et al., 2005). The American Pika is an egg-shaped
herbivore about 162-216 mm long (The Ili Pika will be described further in this paper). They are
brown with buff colored undersides (Figure 1). Pikas have 1 to 2 cm diameter round ears. They
do not have avisible tail (Jansa, 1999).

Pikas (pika is pronounced “pie-ka’ or “pee-kd’) are caled a variety of names. rock rabbits,
coneys, or “whistling hares,” due to their high-pitched, cryptoventriloquistic “eeeep” sound they
emit when a predator is near. Pikas prefer colder climates in North America, Asia, and Europe.
Different species can live in either family groups or can be mostly independent. The independent
pikas tend to be quite territorial. The ideal habitat for the pika is a loose talus or scree slope.
These slopes provide a maze of tunnels which tend to get predators lost or confused and provide
numerous areas for caches of food. Active habitats generally exist on talus slopes near subalpine
meadows.



The main food source for pikasis avariety of subalpine plants near rocky talus piles. Pikas both
graze on these plants and collect them. Pikas are known as “hay makers’ because during a
restricted time (July — September), the herbivores cache piles of hay (Huntly et a., 1986) (Figure
2). These plants are layered on talus pile rocks and dried in the sunlight. Stacks of these grasses
and plants can get up to a bushel in size (approximately 35 liters) (Dearing, 1997). The dried
plants congtitute the pika's food and bedding for the wintertime. Pikas, unlike other subalpine
creatures, do not hibernate, so their success in the wintertime is dependant on the collection
ability of the individual (or al the members in the family group species) during the restricted
collection season. It has been noted that pikas sometimes steal hay from other pikas, which

causes obvious quarrels between individuals.

Even independent pikas show some interesting behavioral adaptations. A pika was once seen
being chased by a weasel, one of the pika's main predators. As the pika began to tire, other pikas
appeared and ran around distracting the weasel until the tired weasel decided to go off and find
something easier to catch (Matthews, 1999). Similar behaviors have been noted by the author of
this paper.

Pikas are important members to a small ecosystem. Recently this ecosystem has been facing
increased pressures from global warming and habitat destruction, and a population decline of the
pikais currently under way. This paper will take a look at two species of pika that are currently
seeing arapid population decline, the American Pika, Ochotona princeps and the Asian Ili Pika,

Ochotonailiensis.

American Pika

The American Pika (Ochotona princeps) (Figures 1 and 3) is among one of the most common
pikas on the North American continent. As with all pikas, it prefers high, cool and moist
environments, living on talus piles within the subal pine ecosystem. Pikas have historically been a
very active part of subalpine ecosystems since they came to the North American continent,
approximately 500,000 years ago (Mead, 1987).



However, with an increase of global temperatures, both the Ili and American Pikas may become
the “canary in the coal mine” (aterm given to the animal by the World Wildlife Foundation) for
determining the effects to smal mammals (Ili Pikas will be mentioned later in this paper).
Beever et a. (2003) conducted a comprehensive study on the American Pika in the Great Basin
of the United States. The results of the study are staggering (Figure 4): seven of 25 known
populations of pikain the Great Basin have disappeared. In addition, pikas were not detected at
all at 6 of 25 resampled populations. Furthermore, pikas have not been found at an additional 27
other Great Basin mountain ranges that other researchers have examined. Other papers
(Moilanen et al., 1998) make reference to the regional decline of the pika. However, studies in
the 1980s by Southwick et al. (1986) do not generally show a regiona decline in the sampled
area (Colorado). There may be a discrepancy or misunderstanding by the Southwick et al. about
population dynamics of pikas in general or the decline was not present yet in that environment.
Many reasons for the declines were proposed by Beever et d., including: livestock grazing,
smaller talus piles (which are particularly susceptible to changes), human interaction, and finally,

the multitude of complex effects caused by a global increase in temperature.

Pikas seem especially susceptible to global warming. Beever et al. (2003) writes that “warming
during the mid-Holocene forced pikas to retreat to higher latitudes and elevations. This retreat set
the stage for the current relict, disunct distribution of pikasin the Intermountain West.” Pikas do
not like fluctuations in their immediate environment, so an increase in global temperatures would
naturally cause an upwards increase in the minimum €elevation level for the animal. McDonald
and Brown (1992) determined that of 13 species of montane mammals, only three other species

would be worse off than the American Pikagiven arise of 3° Celsiusin global temperatures.

Beever’'s paper goes into great detail about the observed conditions in extirpated populations of
pika in the Great Basin. The destroyed populations were seen at lower elevations, sites that
received 19.6% less annual rain fall, and sites that received 7.7-10.2% higher average daily
maximum temperatures. Quite specifically, when it comes to the climatic hypotheses, Beever et

al. writesthis:



Our finding that maximum elevation of talus habitat occurred in al of the 9 highest ranking (yet in
none of the 8 lowest ranking) models for persistence in information-the theoretic analyses suggest
that thermal effects have influenced recent persistence trajectories of Great Basin populations of
pikas. Thus, warmer temperatures seem likely to be contributing to apparent losses that have
occurred at a pace significantly more rapid than that suggested by paleontological records.
Maximum elevation of talus at local and mountain-range scales relates to climatic influence
because it denotes how far up-slope pikas can migrate in relatively contiguous taluses under

increased temperatures.

Additionally, Beever et al. noted a case where three low-elevation areas experienced extirpations
that were close to high elevation areas where pikas were thriving, thus indicating more evidence

that increased temperatures are directly affecting the pika.

Aswith all causes for extirpation, there can be many complex causes for population die-offs. For
instance, in once case, Beever et a. writes that “half of the talus area [for one site] was excavated
and used as a ‘borrow pit’ for road maintenance.” Humans seemed to affect 3 of the 7 sites from
which pika had disappeared. Therefore, one can conclude that all combined factors led to the
decline in population of pika from the Great Basin. However, of these, the case for global

warming being the most seriousis highly justified and is of particular concern for the pika.

i Pika

The American Pikais not the only Lagomorph that isin abad way. The Asian Ili Pika Ochotona
iliensis has also been studied and shows some very dramatic population problems. The Ili Pikais
a recently discovered species living in the Tian Shan Mountains, Xinjiang Uygur Autonomous
Region, China. They are a brightly-colored pika with large rusty-red spots on the upper body
(Figure 5). Thelli Pikais one of the largest in the Ochotonidae family and has large ears. They
occupy similar terrain as their American relatives. The species was discovered and described
from 1983 to 1986. Further studies were completed in 1992 and again in 2003 and 2004.

Throughout the 1980s and until 1992, pikas were observed, though their populations were never

overly large. However, the 2003 and 2004 studies failed to find any living pikas or even signs of



recent habitation of pikas in previously surveyed localities (Wei-Dong and Smith, 2005). Some
very old tracks and scat were discovered, but according to the authors, “populations of the Ili
pika do not appear to have increased in any of the regions surveyed compared to their abundance
a decade ago, and they have disappeared in two regions and declined in the remaining three.”
These results have been corroborated by other unpublished studies in the area. Wei-Dong and
Smith explain the context of this disappearance in a startling way: “That Ili pikas have
disappeared from more than half of these sites where they were originally recorded 10-20 years
ago indicates that the species may be undergoing a rapid extinction.”

Three reasons are proposed to the dramatic decline in the Ili Pika by the authors: 1) Disease or
plague is killing off the pika; 2) Human activity and/or animal husbandry have impeded on the
pika sterritory; and 3) Global climate change.

Specific Reasons Global War ming Affects Pika

Beever et al. (2003) and McDonald and Brown (1992) proposed several reasons why pikas are so
stressed by an increase of global temperatures. These include both internal biologic effects to the

pikaand effects to those organisms on which the pika depends.

If global temperatures increase, plants that rely on specific environments will die off. An
example of thiswould be subal pine vegetation. These organisms already deal with a great variety
of negative environmental agents (based on their choice of living environment), but the increase
of global temperatures could literally be the “nail in the coffin” for the organism in a specific
locale. If a pika colony exists near this vegetation, and they rely on it for food, the pika could
suddenly be without a primary food source. From there, they would have to scavenge whatever

food sources could be found, and some of these sources could be lethal to the pika.

Additionally, pikas tend to stay within a kilometer of their talus slopes (Huntly et a., 1986). The
rock slope can provide many layers of protection to the animal and anytime the animal is away

from its rock slope, it is at increased risk of predation. Thus, if conditions warrant leaving their



talus slopes to find better slopes that are over a kilometer away, the lack of vagility of the animal

presents a serious problem.

Higher summer temperatures can cause a two-fold effect to the pika. Pikas make up to 13 haying
trips per hour to create their hay piles (Dearing, 1997). They additionally need to eat at least 9
times a day. Thus, if summer temperatures are high enough to influence the pika to not go
haying, their haystacks will be smaller and the pikaitself will not eat enough and will be weaker.
Thermal problems can aso affect the pikas due to the heat of the talus pile itself. If the talus

rocks get too warm, the temperature could quickly escalate to lethal levelsfor the pika.

Dr. Erik Beever (author of Beever et a., 2003), in a published news article with the World
Wildlife Foundation (WWF, 2003), was quoted as saying: “Losses of pikas are disturbing,
because pikas are often locally abundant, and in decades past, scientists assumed that apine and
subalpine ecosystems were relatively undisturbed because of their isolation. The responses of
American pika populations are a signal of the impacts of climate change in alpine and subal pine
systems. Losses are continuing even now, and the rate of losses has changed on a scale of

decadesto years.”

Pikas may be a victim of being especially suited to a very specific environment. Wei-Dong and
Smith (2005) make this case in their discussion:

Rock-dwelling pikas in general, and Ili pikas in particular, are poorly suited to counter local
population extinctions. Rock-dwelling pikas tend to occur at low density, have low reproductive
rates, and exhibit poor vagility, and thus small populations are subject to stochastic extinction
events. The potential compounding effects of global warming and grazing by pastoralists may

only speed up these processes.

Pikas depend on cool, short summers, long winters, and precipitation above 30 cm a year. Any
change to these factors could cause a variety of issues for the pika. Longer, warmer summers,
shorter, warmer winters, and lack of precipitation would drive a pika colony to head up-slope to

find their ideal conditions. If the geography doesn’t support this (i.e.: if the colony is already at



the top of a mountain; also known as a “high elevation island”), the pika colony has essentially
been given a death sentence.

Because of the threatened nature of the species, the World Conservation Union has “redlisted”
many pika species as threatened (IUCN, 2005). Ten species of pika are listed on the page in six
categories. extinct (1 sp), critically endangered (1 sp), endangered (1 sp), vulnerable (3 sp),
lower risk/near threatened (2 sp), and data deficient (2 sp — indicates further study is needed
before a more specific category is assigned). Ochotona iliensis appears on this list and has a
listing of “VU D1+2,” defined as:

VULNERABLE (VU)

(VU) A taxon is Vulnerable when it is not Critically Endangered or Endangered but is facing a
high risk of extinction in the wild in the medium-term future, as defined by any of the following
criteria. (D) Population very small or restricted in the form of either of the following: (1)
Population estimated to number less than 1000 mature individuals. (2) Population is characterised
by an acute restriction in its area of occupancy (typically less than 100 km2) or in the number of
locations (typically less than five). Such a taxon would thus be prone to the effects of human
activities (or stochastic events whose impact is increased by human activities) within a very short
period of time in an unforeseeable future, and is thus capable of becoming Critically Endangered

or even Extinct in avery short period.

The American Pika, Ochotona princeps, is not listed on the redlist; however, given the recent
work by Beever et a. (2003) and upcoming studies, seeing this species listed in the near future
would not be surprising. Additionally, seeing the Ili Pika listed as threatened, endangered or
extinct would not be unexpected as well, due to the dramatic decline of the species as defined by
Wei-Dong and Smith (2005). All species of pika require further study to determine their
susceptibility and population trends.

Conclusion

Global temperature increase is a multifactor problem that, in this case, seems to be affecting an

organism that is unable to adapt quickly enough for the change, or is too specially suited to its
environment. Pikas rely on talus piles in specific mountain habitats and when these habitats



suddenly no longer support the animal, rapid extirpations and even extinctions may occur. Since
the early- to middle-Holocene, the American and Ili Pika have been in a serious decline and if
there is not amajor global change, the future for these little mammals does not look positive. The
pika's recent rapid population decline may be the best line of evidence supporting global
temperature increases, however, unfortunately for the pikas in some circumstances, it may
already be too late to counteract the rapid population declines that have already occurred and are

currently occurring worldwide.



Figure 1: Ochotona princeps at Mount Rainier National Park (Photo: Scott Beason)

Figure 2: Pika haystack among talus, atypical pika habitat (Photo: National Park Service)




Figure 3: American Pika, Ochotona princeps, on guard duty (Photo: National Park Service)
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Figure 4: American Pika population results (from Beever et al, 2003, modified by WWF, 2005).
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Figure 4: The vulnerable Ili Pika, Ochotona iliensis (Photo: University of Alberta, Canada)
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